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Introduction
Clark County, the southernmost county in Nevada ( fig. 1 ), encompasses about 8,100 square miles and lies within the Great Basin and Sonoran Desert sections of the Basin and Range Physiographic Province (Fenneman and Johnson, 1946) . In Clark County, altitudes range from about 480 to 11,920 feet (ft) above sea level, air temperatures range from about 20 to 120 degrees Fahrenheit, and annual precipitation ranges from about 3 to 20 inches. The large ranges of altitudes, air temperatures, and precipitation have resulted in diverse ecosystems, from barren desert playas to ponderosa pine forests, and diverse species, including the desert tortoise, bristlecone pine, Moapa dace, bald eagle, and bighorn sheep.
The population of Clark County, which includes Las Vegas, increased from 741,459 in 1990 to 1,375,765 in 2000 then to 1,951,269 in 2010 (U.S. Census Bureau, 2013 . To meet the land-use demands of the growing population, the Southern Nevada Public Lands Management Act (SNPLMA) was passed in 1998 to allow "the Bureau of Land Management (BLM) to sell public land within a specific boundary around Las Vegas, Nevada. The revenue derived from land sales is split among the State of Nevada General Education Fund (5 percent), the Southern Nevada Water Authority (10 percent), and a special account available to the Secretary of the Interior for" parks, trails, natural areas, conservation initiatives, capital improvements, and a multi-species habitat conservation plan, among other land-management goals (U.S. Bureau of Land Management, 2013a). A portion of the funds generated by land sales is available to the BLM, National Park Service (NPS), U.S. Fish and Wildlife Service (FWS), and U.S. Forest Service (USFS); combined, the agencies manage more than 85 percent of the land in Clark County ( fig. 1) The growing population and increasing demands on water resources, combined with the possible effects of climate change, have prompted local-and regional-scale hydrologic studies. A recurring impediment for cross-agency and regional hydrologic studies, including those in support of the conservation initiatives, capital improvements, and habitat conservation plans outlined in SNPLMA, has been the lack of a comprehensive and consistent hydrologic database that can be accessed by multiple agencies. The U.S. Geological Survey's (USGS) National Water Information System (NWIS) was identified as an existing and comprehensive hydrologic database that provides a consistent data structure for wells and springs, and much of the hydrologic data are accessible from the NWIS web interface (NWISWeb; U.S. Geological Survey, 2013b) .
Data stored in NWIS are collected for a wide variety of studies over many decades and represent a combination of data collected by the USGS and Federal, state, and local agencies; well drillers; and private and public organizations. Consequently, the consistency and detail of NWIS data can be variable and may not be up to date. To provide the agencies and public with updated and more consistent data, the BLM entered into a cooperative agreement with the USGS to: (1) review and update site-characteristic and hydrologic data stored in NWIS for selected wells and springs on land managed by the BLM, NPS, FWS, and USFS in Clark County, Nevada; (2) improve latitude, longitude, and altitude data with global positioning system (GPS) surveys; and (3) 
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Purpose and Scope
This report presents site-characteristic and hydrologic data for selected wells and springs on Federal land in Clark County, Nevada, up to June 30, 2013 . All data within the report are stored in NWIS; methods used to update NWIS for this project are presented. Site-characteristic and hydrologic data can be accessed from NWISWeb using provided links (appendix 1-1). Data stored in NWIS that are not accessible from NWISWeb and publications and reports reviewed for this project are presented in appendixes. Data requests and inquiries about the data in this report or about NWIS can be directed to the USGS Nevada Water Science Center.
National Water Information System
The national repository for water-resources data is NWIS, which is a distributed database storing various types of data across multiple USGS Water Science Centers. Data for more than 1.5 million sites are stored and disseminated through NWISWeb to provide reliable water-resources data to resource-management agencies and the public. Hydrologic data stored in NWIS were collected and analyzed according to USGS data-collection guidelines and analytical methods (Buchanan and Somers, 1969; Cunningham and Schalk, 2011; Rantz and others, 1982 ; U.S. Geological Survey, variously dated).
Data in NWIS are stored in four primary subsystems that are linked to NWIS Sitefiles ( fig. 2 ). Every site in NWIS ha a Sitefile that primarily contains location information and other site-characteristic data, including the agency and site identification numbe , which are the composite keys used to relate site data to the NWIS subsystems ( fig. 2 ; table 1). The Groundwater Site Inventory (GWSI) subsystem contains sitecharacteristic, discharge, and water-level data (table 2) , however discharge data stored in GWSI are not accessible from NWISWeb. The Automated Data-Processing System (ADAPS) contains periodic water-level and discharge measurements and time series data collected from automated recording equipment, such as water-level, discharge, and water-chemistry data; discharge data stored in ADAPS are accessible from NWISWeb. The Water-Quality System (QWDATA) contains water-chemistry data. The Water-Use Data System (WUDS), which was not reviewed for this project, contains aggregated and site-specific wate -use (withdrawal) data.
Data accessible from NWISWeb for this report are: (1) selected site-characteristic data stored in the Sitefile (table 1) ; (2) well water levels stored in GWSI; (3) spring-and streamdischarge data stored in ADAPS; and (4) water-chemistry data stored in QWDATA. Additional information about NWIS can be found in USGS Fact Sheet FS-027-98, which provides links to additional resources (U.S. Geological Survey, 1998).
Methods
Project-area wells and springs documented in NWIS were researched and visited to document current conditions, verify or update existing site-characteristic and hydrologic data, and collect new data. For this project, site-characteristic data include general-description, location, geohydrologic, and well-construction data. Hydrologic data consist of well water levels, well and spring discharge, and water-chemistry data. Site-characteristic and hydrologic data for NWIS sites within the project area were compared to published or reported data (appendix 2-1) and Nevada Division of Water Resources (NDWR) well logs. Sites identified as duplicates were deleted from NWIS.
Sites in NWIS initially were reviewed and submitted to the BLM, NPS, FWS, and USFS to determine whether additional wells or springs should be added. Sites were visited from July 1, 2007, to June 30, 2013, to collect, verify, and update site-characteristic and hydrologic data. Hydrologic data were collected for the project according to USGS guidelines and Stores alternate names or identifiers for a site, such as names used by other agencies and names used in published reports. For project sites, this data table also is used to store NDWR well-log and permit numbers and the groundwater flow system and subbasin (Harrill and others, 1988 and Laczniak and others, 1996) policies (Cunningham and Schalk, 2011; Rantz and others, 1982 After a site visit, observed site-characteristic data were compared to NWIS, which was updated as needed, and measured hydrologic data were added to NWIS. When observed conditions differed from reported values, edits were made in NWIS and a descriptive comment was added to the GWSI Remarks data table (table 2; appendix 1-14) . Published data for the project mainly came from USGS, NDWR, and University of Nevada Desert Research Institute (DRI) reports (appendix 2-1); additional data were obtained from NDWR well logs. Published hydrologic data that have documented collection methods meeting USGS data-collection guidelines were added to NWIS and an abbreviated citation was added to the GWSI Other Data data table (table 2; appendix 1-15).
Published hydrologic data that do not have documented collection methods or were collected with methods not meeting USGS data-collection guidelines (Cunningham and Schalk, 2011; Rantz and others, 1982 ; U.S. Geological Survey, variously dated) were not added to NWIS. For publications with undocumented data-collection methods or data-collection methods that do not meet USGS guidelines, an abbreviated citation was added to the GWSI Other Data data table and, when appropriate, descriptive comments describing the citation and data were added to the GWSI Remarks data table. For example, sample-filtration procedures are not documented for water-chemistry data reported in McKinley and others (1991) , so the data were not added to QWDATA but remarks were added to the GWSI Remarks data table that reference the report and sampling dates for the sampled sites.
Site-Characteristic Data Review and Collection
Site-characteristic data reviewed for this project were general-description, well-construction, geohydrologic, and location data (tables 1, 2; appendixes 1-2 -1-17).
General-description data include names and other identifiers, station type, site and water use, and other information that describes a well or spring. Well-construction data include drill dates, depth, measuring point, and pump information, and borehole, casing, and open-interval dimensions and information. Geohydrologic data include information regarding regional and national aquifers and hydrologic units, borehole lithology, geophysical logs, well discharge, and springs. Location data include latitude, longitude, and altitude values and other location-based information.
Site-characteristic data reviewed for this project primarily are from published reports (appendix 2-1), NDWR well logs, and site visits. A well log must be submitted to NDWR, according to Nevada Revised Statute 534.170, when a well is drilled, reconditioned, or plugged in Nevada. The well logs, available from the NDWR on-line well-log database (Nevada Division of Water Resources, 2013), provide information about the drilling and completion of wells and include sitecharacteristic (table 2) and hydrologic data. Site-characteristic data verified or collected during site visits include: (1) latitude, longitude, related location data, and topographic setting; (2) above-ground well casing diameter, thickness, and material; (3) well measuring-point height and description; (4) spring attributes and description; (5) site status and current conditions; and (6) site visit information.
Location data were reviewed for project-area sites and updated where appropriate. Initially, 195 wells and 131 springs within the project area were documented in NWIS. Of those sites, 24 duplicate wells and 20 duplicate springs were deleted. Twenty-one wells and 2 springs had incorrect latitude and longitude values stored in NWIS; when the values were updated, the wells and springs were not located on Federal lands.
Location data collected during site visits were latitude, longitude, and altitude. Values and associated meta-data such as datum, method, and accuracy of measurements are stored in the Sitefile (table 1) . Other location-based information was determined from a geographic information system (GIS; table 3). GIS-derived data, including county, state, country, Public Land Survey System (PLSS) subdivision (U.S. Bureau of Land Management, 2013b), hydrologic unit, aquifer, national aquifer, and USGS 1:24,000-scale topographic quadrangle name, are stored in the Sitefile. The hydrographic area of a site (Rush, 1968; Cardinalli and others, 1968 ) is stored in the GWSI Miscellaneous Values data table, and the groundwater flow system and subbasin of a site (Harrill and others, 1988; Laczniak and others, 1996) are stored in the GWSI Other Identifier data table (table 2) Latitude, longitude, and altitude data were collected with recreational-grade, mapping-grade, or survey-grade GPS devices. Recreational-grade GPS (RGPS) surveys resulted in latitude and longitude values accurate to about one-third of a second, or about 35 ft. Altitude values from RGPS surveys were not used; instead, altitude values were derived from 1:24,000-scale topographic quadrangles, for which altitude values have an accuracy equivalent to one-half of the topographic contour interval. Contour intervals for 1:24,000-scale topographic quadrangles in the project area range from 3 ft (1 meter [m] ) to 40 ft (12 m). Mapping-grade GPS (MGPS) surveys resulted in latitude and longitude values accurate to about one-hundredth of a second, or about 1 foot, and altitude values accurate to about 1 foot. Survey-grade GPS (SGPS) surveys resulted in latitude and longitude values accurate to about one-hundredth of a second, or about 1 foot, and altitude values ranging in accuracy from 0.1 foot to 1 foot. All GPS latitude and longitude values were referenced to the World Geodetic System of 1984 and were converted to North American Datum of 1983 for entry into NWIS. Altitude values from SGPS and MGPS were referenced to the North American Vertical Datum of 1988. Altitudes were interpolated from USGS 1:24,000-scale topographic quadrangles for sites for which latitude and longitude data were updated from PLSS locations, Esri digital imagery (Esri, 2013) , reported values, NHD values, or USGS 1:24,000-scale topographic quadrangles.
Some NWIS sites initially could not be found in the field so additional location information was researched. Additional location information included reported latitude and longitude values from USGS reports, the National Hydrography Dataset (NHD; U.S. Geological Survey, 2013a), and Esri digital Groundwater flow system and subbasi Other identifie Harrill and others, 1988; Laczniak and others, 1996 imagery (Esri, 2013) (1968) . Since the well could not be found, the latitude and longitude values stored in the NWIS Sitefile were adjusted to coincide with the reported PLSS location and comments were added to the GWSI Remarks data table that explain there is no well at the location, that the well could not be found, and that the coordinates were adjusted to coincide with the location documented on the well log (table 2, appendix 1-14).
Hydrologic Data Review and Collection
Hydrologic data reviewed or collected for this project were well water levels, spring discharges, and water-chemistry data. Well water levels measured for this project, documented in NDWR well logs, or published in reports were entered into the GWSI Water Level data table (table 2) . Water levels collected for this project were measured with calibrated electronic tapes or steel tapes following USGS guidelines (Cunningham and Schalk, 2011) . Spring discharges measured by the USGS and published discharge data with documented methods that meet USGS guidelines were entered into ADAPS. Spring discharges were measured volumetrically for this project. Water-chemistry data reviewed or collected for this project were entered into QWDATA. For this project, water samples were collected from sites selected by USGS and BLM personnel based on spatial and temporal gaps in water-chemistry data. For selected sites, field characteristics were measured and samples were collected. The samples were analyzed for major anions and cations, trace metals, nutrients, and isotopes; not every sampled site was analyzed for the same constituents. The water-chemistry data were analyzed at the USGS National Water-Quality Laboratory and the USGS Reston Stable Isotope Lab and are available from NWISWeb.
Site-Characteristic and Hydrologic Data
Site-characteristic and hydrologic data were researched, reviewed, and collected for 186 wells and 176 springs on Federal land in Clark County, Nevada ( fig. 1) (Esri, 2013) for 10 wells and 8 springs, and from USGS 1:24,000-scale topographic quadrangles for 1 well and 3 springs.
Historic and current water levels from 2,372 measurements made at 128 wells in the project area were added to GWSI. The water levels added to GWSI consist of 1,780 water levels measured by other agencies for 33 wells, 537 measured by the USGS for 89 wells, 52 measured by 52 well drillers, 1 measured by an unknown source for 1 well, 1 measured by 1 well owner, and 1 reported for 1 well. Of the 2,372 water levels added to NWIS for this project, 1,026 were measured at 73 wells from July 1, 2007, to June 30, 2013. The measured water levels consist of 377 measured by the USGS for 57 wells for this and other USGS projects, 644 measured by other agencies for 25 wells, and 5 measured by well drillers.
Historic and current spring discharges from 1,419 measurements made at 71 springs in the project area were added to ADAPS. The discharge values added to ADAPS consist of 334 values measured at 21 springs by the USGS for this and other USGS projects between July 1, 2007, and June 30, 2013, and 1,085 published values measured at 70 springs primarily by USGS, NDWR, and DRI personnel.
Water-chemistry data for 194 samples from 21 wells and 67 springs in the project area were added to QWDATA. The data include analytical results for 124 samples from 15 wells and 39 springs collected by the USGS for this and other SNPLMA projects from July 1, 2007 , to June 30, 2013 (table 5) and published data for 70 samples from 7 wells and 38 springs. For SNPLMA projects, field parameters were measured and samples were analyzed for major anions and cations, trace metals, nutrients, and isotopes. 
